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02 7tt*»W©S&tc«l©IIJtMJc«*, nr3EJSHj*l/>Xl 4 0S:fflv>feJi 
M 4 1 ©tt«fi$j£@'efe&. Jftfcaziy h 1 4 l »^4I©M^8 
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f 144 &«^««S*lT^S. 
[0 0 5 1] 

^tt&5V^ii?y-:ft^l 4 4 £bT«, i/'J3>^^ WttrfA, 

W&tlTfcy, mj^l0 3' Sr^LTSffiSriU^SrilT?, jg$#SC 1 4 3 tf>£ 
tt&J&KlJ: y3M4Mtl 4 3 «U nf£j«U&l/>:X 1 4 0CDtMt^It> 

US. 

[0 0 5 2] 

fcfc, @27tft, 1 4 6tt«£flt«:fc«>SS/y>df-Tf»S. *fe, fcEMt 1 
4 3<Z>*m£ L,T&> 3tfytfl/*>, $/yn>rf^ 7i"JM5^b7- P 

zt, plzt, jKy^yfti^-y^ (pvdf) ^(Dm^mn^ vyy 

fcV-VTy&m&fo. ¥-Vr>7)v#74 Ki:MJ7^nif i/>©M 
MEfe*********, Mttfc***:!:?;* 

[0 0 5 3] 

H2 7©flfT, BTI5jSRj^l/>Xl 4 Ott, S/y 1 4 6 fctKitf* 

**>»JK1, 02 8lC^f-J:e>{C> XgaP#l 4 7S:iKWT2/y>f- 14 6 

H7H |8!K:j8i&*4i 14 5 fc&A/T?, j89!«0t 1 4 3 tf>-$<Z>M 
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l 4 o£ft<z)ttitttf^;foe>&VNj:e>lc^^3fc&, */Vy#-i4 etf^mz 
«;5 0 02 8, 2 9^, 1 4 8 tt^BTH&ffi^fT, Tn-f^ 

[0 0 5 4] 

027, 02 8K.^tmrnmvnsi. n&z&tzwm* & tmrnoss; 1 * s 

JMfcft 1 4 3 icm^im, 7j"JM5Xh7-, i/'Ja> 

[0 0 5 5] 

03 OttBT3gj!K/ai/>X0Se)K:te©^Jfi«lc«*. v>f^nsK>yi60*C 
M16 1 SfflbAJlU l^Xffifc^SitS^fU&l^Xl 6 2 CD&ffrR 

3W£#1 6 4 ^©^{C^^nTVN^,, 03 0^ 1 6 5 ttSMSft 1 6 4 

[0 0 5 6] 

*n#>7i 8 o-ea:, 8 i imm^jj. &m®^®m%i}iz£ ym 
m?& 0 msiT'imm&fiiz&vmm-t&mziFLT&v. hsi*, 182 

, 1 8 3tt«HT'&6o 8 1 SOUTHS. 

8 l©SIS&lCffV\ 2o©#1 84, 1 8 5#BgaU Sfcftl 6 1 

fr^^SIS J:e>lc&oTv^ 0 £©J:5K:«jS3ftfcv>f *n#>:7i 8 0£ 
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[0 0 5 7] 

fiKHTf&S. *^Jt«©nT|g$9-l 8 8TS1 jgJtfRl 8 9 1 6 1 (OS 

[0 0 5 8] 

*mmwT*iz. ^gk&vyxi 9 o&. 2o^mi/v^i 9 0 a, 1 

9 0B#e>fc6. nf^Ml/>Xl 9 0 Ai:lf^l/>X1 9 0 BH JW7 
*CD»»S:^l/T3tabTJ5y, 6 1 tfnfgjllU&l/^X 1 9 OAfcnfXjfc 

9 0Bi:©|SS:ffofcy*fc*;'r«J:"5K:3a!oTv^ o se>JCnT3g|fe 
&]/yXl 9 0 AtnTIE^l/>Xl 9 0B&, ^ft^UC^tf £>*lT V^Sjiffi 
ftl 6 4©^#ft#i£iC&5<k?tC > ^*v€*l©$M4ft 1 6 4t^l/THf^ 
©*fl£#flD t) £ J: 9 £ fc o T V n £ . 

jS1/>X19 0A, 1 9 0 Btflfp^KI^T* X-At/>X, &\*y* 

[0 0 5 9] 

©HI&Mfc^bT^So nfg&j&l/^Xl 9 0 A, 19 OB 

"ffM,U>Xl9 0A, 1 9 OB&SattbTfcJ:^ *>S Wi-:#©ei&#5£ 
©i&fcJIfc&iirTfcJ:^. *<5V*tt, 6 4©$ffilCjRI*||&«ttT, 2 

x^&sj^icbrfcj:^,, 
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[0 0 6 0] 
[0 0 6 1] 

XA2 0 2«3 l l&g&5:IKll^T*Mffl$-&§^^T^< > iSR®iC*f l^ft&^fa (H 

3 4jcfcv>Tttiisrg©iHH!f) jc%ftw r 5j:-5.K:^stirfi»;, m^-mmmnz 

0 l©J?SA€:*<'t*SSr*S:||LTV^5 0 o£ »J S6ffi®yUXA2 0 2T?tt 

l^XBMi&^tgT^ Iflffilt^«fcv\ nf£3 9-2 0 0, tfift®^ 
yX^2 0 2, 1/>X2 0 3&, fc%£3fc^ffi©^K&f£»ft®C^Jfrr£fc& 

v*. fcfc, *^M©«^ii^fi 2 o i a, *-KSf r s?*^*^9K:*) ! b^ 

[0 0 6 2] 

0 0lCoV*Tpi£"t6o Rj^7-2 0 0Oti2 0 4 

£||&3« j E£jW3r£T*£#iftg2 0 5 tt«*feamic3EjgU3 6. ££;Ltf 

iu @fls^^2 ojcAiftsft#4>&<&£ ie>c-rsri:^r^§o -r 

2 0 l ttv^foi$>s$/*y *-&Sv*tt|£»j £ LTg&frtSfe 
16«©« : ?-»^*2 0 1 tt^AMftflUlfc&^LTi**. 



2 0 
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bJ^^-2 0 0 5:, 0 3 6 iZjjs? <fc o JC, v{ putty? 1 6 0$:i 
[0 0 6 3] 

19! »J © to y il -t 6 <fc O K & o T V % 5 „ 
[0 0 64] 

[0 0 6 5] 

^ttof^Sg^ (rZLTfttRfSES^-) 2 2 0, 2 2 1, 2 2 2 $:fflV^fefifflf 

i/fc?**^ (Si${:fit-5Tv*^5) ©*«ni«H*ca>s- 

#£J6«©:**M^l>if:*7*9tt, TV j e-*-2 2 3 iu m^lSj^2 2 4i: 

, 2o©ififfi]B^ , yXA2 2 5, 2 2 6t, nfI^7-2 20, 2 2 1 tt, 

ftfc, H3 8*, 2 0 ttHftflMfclg^ 1 4 5 ti:£lgm& 2 2 7 tttfcy, 2 
2 8ttRjtfHre&& 0 
bTSE^5-2 2 Ott#«^K»S-tt*©TlS«:*«¥<*- h7*-A^S:fj 

v\ ffiftvmm2-&z>~%&$?-2 2 1 «^*^^VA©T*w^©^s 

&«v*tt£##fa©£35fcfTfc3©£fflv*&*iSc 

[0 0 6 6] 
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«I^7-2 2 0,2 2 1 tttm-tZyb^m* (!Z:TiigfiffiI^yXA2 
2 5, 2 2 6) ©©ttlHimh&oTfey, ^©.fc^lCl-^^^T nT^^^-tCA 

gfiffi®yUXA2 2 5©|HI®lC5i^«^l 4 S ZWtV Z> Z. tX\ EM 

[0 0 6 7] 
[0 0 6 8] 

[0 0 6 9] 

JMM, m^^fi> 
[0 0 7 0] 

[0 0 7 1] 

LTtt, Mttt, HBflL 

[0 0 7 2] 

SBffi&tt$!litt£CT$ifil (head mounted display: 
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hmd) % pda (mftmmm > m^mm^tf&z> 0 

[0 0 7 3] 
[0 0 7 4] 
[0 0 7 5] 

^©ant&^tffc©^*. «^#©aMfc£Hu »^#fcfc*«tfME«©aMb 
, %#©^i&, ^#©»^, mm. *fr©^n#s:^tf*»©fcf6. 

[0 0 7 6] 

l£5Sffi®©^ai±J^T©jiyT^Sc 

Mffiftmm. fesv^ttfcra&ig&^-rs^®, #ffc®£ 1 o^tf^ts^®, 
[0 0 7 7] 

©ztt^&fiffiig©tti:«!S 0 

[0 0 7 8] 

66 

Z=cr 2 /[1+4T<1- (1+k) c 2 r 2 }] +2 C.X D Y n 

J 

j=2 

• • • (a) 



2 3 
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[0 0 7 9] 

c : m&om^ 

k : =l--^£i£ (Hg£g) 
r =/" (X 2 +Y 2 ) 

[0 0 8 0] 

66 

2 C . X m Y n 

J 

j=2 

= C 2 X+Cg Y 

+ C 4 X 2 +C g XY + Cg Y 2 

+ C 7 X 3 +C g X 2 Y + C 9 XY 2 +C 1Q Y 3 

+ C 12 X 4 +C 12 X 3 Y + C 13 X 2 Y 2 +C 14 XY 3 + C lg Y 4 

+ C 16 X 5 +C 1? X 4 Y + C lg X 3 Y 2 +C 19 X 2 Y 3 +C 2() XY 4 

+ C 21 y5 

+ C 22 X6 +C 23 X5 Y + C 24 X4 y2 +C 25 X3 Y ' +C 26 x2 y4 

+ C 27 XY 5 +C 28 Y 6 

+ C 29 X? +C 30 X6 Y + C 31 X5 y2 +C 32 X4 Y * + C 33^ ^ 

+ C* t X 2 Y 5 + C,,XY 6 +C oe Y 7 



[0 0 8 1] 
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[0 0 8 2] 

Z e r n i k e #^5£lC J; U £^T*£3 0 ZL©@©^ftkmT©5£ (b) tCj^J 
^ItS, ^©Jt^S (b) (DZmtfiZ ernik e#^CD«|fc«:*. 
*f*fc®©£i^ X-YffitC*f1-*ZO*|©H$©SlS**C3e«IS4x, A&X- 

Y®w©z«i^e>©aEiK, R«zmii@iy©^^T*> zm^&tWofciir^-e* 

[0 0 8 3] 
X = R X c o s (A) 
Y = RXs i n (A) 
Z=D 2 

+ D 3 R cos (A) + D 4 R s i n (A) 

+ D 5 R 2 c o s (2A) + D 6 (R 2 - 1) +D y R 2 s i n (2A) 

+ D g R 3 c o s (3A) + D g (3 R 3 - 2R) c o s (A) 

+ D 1Q (3 R 3 - 2 R) s i n(A) + D 11 R 3 s i n (3A) 
+ D 12 R 4 c o s (4A) + D 13 (4 R 4 -3 R 2 ) cos (2A) 

+ D H (6R 4 -6R 2 +1) +D 15 (4R 4 -3R 2 ) s i n (2A) 

+ D 16 R 4 s i n (4A) 
+ D iy R 5 c o s (5A) + D lg (5 R 5 -4 R 3 ) cos (3A) 

+ D ig (10 R 5 - 1 2 R 3 + 3 R) c o s (A) 

+ D 2Q ( 1 0 R 5 - 1 2 R 3 + 3 R) s i n (A) 

+ D 21 (5 R 5 -4 R 3 ) s i n(3A) + D 22 R 5 s i n (5A) 
+ D 23 R 6 cos (6A) + D 24 ( 6 R 6 - 5 R 4 ) cos (4A) 

+ D 25 ( 1 5 R 6 - 2 0 R 4 + 6 R 2 ) cos (2A) 

+ D 26 (2 OR 6 - 3 0 R 4 + 1 2R 2 - 1) 

+ D 27 ( 1 5 R 6 - 2 0 R 4 + 6 R 2 ) sin (2A) 

+ D 2g (6 R 6 - 5 R 4 ) si n(4A) + D 29 R 6 s i n(6A)- 

. • • (b) 
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3&fcUTfKtf"**iCW:, D 4 , D g , Dg, D 1Q , D n , D 12 , D 13 , D 14 , D 20 

' D 21' ^22'"^^^° 
[0 0 8 4] 

[0 0 8 5] 

g&tM©ffi©£i^£©M£bT, #c©5£a3; (c) tf&tf&fts. 

[0 0 8 6] 

Z = S2C nm XY 
nm 

[0 0 8 7] 

z = c 2 

+ C 3 Y + C 4 | X | 

+ C 5 Y 2 +C 6 Y | X | +C 7 X 2 

+ C 8 Y 3 +C g Y 2 | X | +C 10 YX 2 +C n | X 3 | 

+ C 12 Y 4 +C 13 Y 3 | X | +C 14 Y 2 X 2 +C 15 Y | X 3 | +C 16 X 4 

+ C 17 Y 5 +C 18 Y 4 | X | +C ig Y 3 X 2 +C 20 Y 2 | X 3 | 

+ C 21 YX 4 +C 22 | X 5 | 
+ C 23 Y 6 +C 24 Y 5 | X | +C 25 Y 4 X 2 +C 26 Y 3 | X 3 | 

+ C 27 Y 2 X 4 +C 28 Y | X 5 | +C 2g X 6 
+ C 3Q Y 7 +C 31 Y 6 | X | +C 32 Y 5 X 2 +C 33 Y 4 | X 3 | 

+ C 34 Y 3 X 4 +C 35 Y 2 | X 5 | +C 36 YX 6 +C 3? | X 7 | 

• • • (c) 

[0 0 8 8] 

Z= (Y 2 /R) / [1 + {1- ( 1 + K) Y 2 /R 2 } 1/2 ] 

+ AY 4 +B Y 6 +C Y 8 +D Y 10 + 

(d) 
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EfctffaKlfc*. lit, RttfiWlffi^S, KttPJ$£££t A, B, C, D, 
•••tt*4veft4&, 67£, 87&, 1 O*0#*ffiS»tife5. r©3tSI*©Z(| 
#B«#ffc##iff ©I* S . 
[0 0 8 9] 

5iy, ft^MK^it&tfjigtfTf-^;!/^ Bout as. 

[0 0 9 0] 

Z= (Cx • X 2 +Cy • Y 2 ) / [1 + { 1 - (1+Kx) Cx 2 • X 2 

- (1+Ky) Cy 2 - Y 2 } 1/2 ] 
+ 2Rn { (1-Pn) X 2 + (1 + Pn) Y 2 } (n+1) 

[0 0 9 1] 

33T% «fcltn = 4 (47*30 Mlf&Lfch^ JETF ©55(e) 

[0 0 9 2] 

Z= (Cx • X 2 +Cy • Y 2 ) / [1 + { 1 - (1 + Kx) Cx 2 • X 2 

- (1+Ky) Cy 2 • Y 2 } 1/2 ] 
+ R1 { (1-P1) X 2 + (1+P1) Y 2 } 2 

+ R2 { (1-P2) X 2 + (1 + P2) Y 2 } 3 
+ R3 { (1-P3) X 2 + (1 + P3) Y 2 } 4 
+ R4 { (1-P4) X 2 + (1 + P4) Y 2 } 5 

(e) 

, cy»Ytt*fiiffis(5, Kxitxmnftmm&m. Ky\$Ymi5$mmmm. r 
ntt#*M@«#ffosa\ Pntt**iB«iaig^»^^fes. &fc> xmi 

#fiffi^¥gRx, Y#^(Rlffi^@Ryi:ffi^Cx, Cyi:H 

Rx= 1/Cx, Ry = 1/Cy 
©BBflMcfc*. 

[0 0 9 3] 
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F (X) =Cx • X 2 /[l+ {1 - (1 +K) Cx 2 - X 2 } 1/2 ] 

+ AX 4 +BX 6 +CX 8 +DX 10 

Z = F (X) + (1/2) Cy {Y 2 +Z 2 -F (X) 2 } • • • (f) 

?k^T\ Y^i^©ft^stfiifo&aoTXit©jgy7?EHE"rs. *©*S5l, 

tex-zs^T'^Nngicfcy, Y-z®ftT'P3£&5 0 
y h — y y*®ti, 

F (Y) =Cy • Y 2 /[l + {1- (1+K) Cy 2 - Y 2 } 1/2 ] 

+ A Y 4 +B Y 6 +C Y 8 +D Y 10 

Z = F (Y) + (1/2) Cx {X 2 +Z 2 -F (Y) 2 } • • • (g) 

[0 0 9 4] 

fc£U Z W»MfCf t5i?Bi^0Xl/I, CxttX$|!|^fpIft$ 
, CyttY«#fflMS, KttBfcflMR, A, B, C, Dfc*##®ft«T?&S 0 & 
fc, XiUcfrfaffi^gRx, Y|fi^|6lffi^^Ryi:ffi^Cx, Cytlt 

Rx=l/Cx, Ry=l/Cy 
©WflNc&S. 

[0 0 9 5] 

[0 0 9 6] 

^^^r% ^©mm. jg#f, m%Tm<DytmfaftmitmtLoz>*> 



2 8 
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[0 0 9 7] 

[0 0 9 8] 
[0 0 9 9] 

( 1 ) mmn^mmmm t ^mmvtm c £ ^ r nrtBfc»#£ 

1 KflB«©tty«fcS/;*-r A. 

[0 10 0] 

(2) #flt*eJi«nriB«i, ^SSfi£ffiAfcv*m*j|«Slgi:, lalBS^^M 
[0 10 1] 

[0 10 2] 

[0 10 3] 

[0 10 4] 

(6) &<bT*Mm^ffi*m*mnziiL&^ji- Fmm+mmmnt. mum* 

[0 10 5] 



2 9 
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(7) m^vrnm^^v^^mm^mmmnt. mmm^mmmmtrnm^ 

[0 10 6] 

o 

[0 10 7] 
[0 10 8] 
[0 10 9] 
[0 110] 
[0 111] 

(13) H3©#*-K, &T-~7s<Dmm*:M1rZ>. 
[0 112] 

o 

[0 113] 

(1 5) ffi*#»fcfflV*fcTOjll&l/>X. 

[0 114] 

(i 6) mm*m&;av^c«rE^--o 

[0115] 

(i 7) jK>^^«gft*^spr3gjnjfei/>x. 



3 0 
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[0 116] 

(1 8) tf>7t%tftZ%-tZ>*sm$7- 0 
[0 117] 

d9) tfy-ftmitzm't&yt&ft&Tit&ft&m?. 

[0 118] 

(20) mmu*. mm*, ffi&om*. mm. mm. mm®, urn 

[0 119] 

(21) mm^*. mm*. &mm^. mm. mm. mmm. urn 

[0 12 0] 
[0 12 1] 

(23) ^^sv^^i^u-^^T'|gi^r$4^s2oJw±©3 , 6^#f^«r^^ 

[0 12 2] 

(2 4) »WttTO*^*^TOilllj*I/>X«:*to±» (2 3) iCiB^tf)^ 
[0 12 3] 

(25) 9tmtt&$&ybmm*ifi^&ik&$5-tttt±m (23) jcbb«©» 

[0 12 4] 

(2 6) iffi§:#£EteM$:ftS3i6f#tBl^fif 0 
[0 12 5] 

(27) mm%*x\t&m®%:ZH^tz±m (26) Kna«©»wttBr^^ 

[0 12 6] 

(28) yi^moytmfim&zmtttitzz.tv. %mmm^m^mir^%^ 



3 1 
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[0 12 7] 
[0 12 8] 
[0 12 9] 
[0 13 0] 

(3 2) mmM.jjtfr&mmmzkzm^fc.^j * utf>? 0 

[0 13 1] 

(3 3) ±m (3 2) tciasov-r^n/jo^^^-t-s^^'aBr^^-f., 

[0 13 2] 
[0 13 3] 
[0 13 4] 
[0 13 5] 

(37) &n&z%?z%®ttm*m\^ft¥m^myt¥m* 0 

[0 13 6] 

(3 8) &m&z%tz&f&mmzm^frft¥n^mft¥m* 0 

[0 13 7] 

(39) ^a«», *fett^««jiis:fflv^«ragiiij^i/>x*aws«T?^« 



3 2 
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[0 13 8] 

(40) mm&z^-tztimtfm. ttcit^mm^^^^m^yx^m 

[0 13 9] 

(41) nmm* ttzit&f&mmz%^t=.Bm*mkt&^M&uyxitm 
wmmT*&h-£pjmM&uyx a 

[0 14 0] 

(42) yb¥m&^yt¥m**ii?z>%¥mm a 

[0 14 1] 

(4 3) ±m (2 s) ~ (3 1) izmmvft^&^myt^m^ziii'ZMnm 

So 

[0 14 2] 

(4 4) *sm$ ; 7~*%?z>M^mt&, 

[0 14 3] 
(4 5) «r^iL6l/>X£^SJ£^m!S 0 
[0 14 4] 

(4 6) ^.mmmmt&wmnmo 

[0 14 5] 

(4 7) x-2±mm*Mtz>m^%m 0 

[0 14 6] 
(4 8) 7*-?!jX«|||$:^1-§^miSo 
[0 14 7] 

(4 9) *!$t$^-$:%tZ>±m (4 6) - (4 8) lC|3il<Z>gi^«fS 0 
[0 14 8] 

(5 0) vtmm&\syxz%tz±m (4 6) ~ (4 8) izmmom^mmo 

[0 14 9] 
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[0 15 0] 
[0 15 1] 

(53) ft¥®&^ft¥m*zmtz^MgMm 0 

[0 15 2] 
[0 15 3] 
[0 15 4] 
[0 15 5] 

(5 7) mm±zm^ft¥®&^myh¥m**%tz^m&mm a 

[0 15 6] 
[0 15 7] 

(5 9) ^ft&£V^ii£ 'J-tOM^III?:lt§, ^#ft«T^^ 
[0 15 8] 

(6 0) M^-S^i&^$:MVA7b^#1£Br^^^$:^IS[MW'te^^g 

o 

[0 15 9] 
[0 16 0] 
[0 16 1] 



ffiSE#2 001-3094886 



#2 00 0-388165 



(6 3) m*zmMttzm\tc^m$ : 7-zmmffiiitz>ft¥mmo 

[0 16 2] 

(6 4) Ma*, mm*. mn$b&. mm, »*©£E*, st§. ^ fltm$ 

[0 16 3] 

(6 5) ^^mHTM^jK^^^-r^MMmis*. 

[0 16 4] 
[0 16 5] 

(6 7) ^^^-^^^l-^^^^tS^^OTT'feS^^fio 
[0 16 6] 

(6 8) JfcSR*lf?:^'t*2oJK±©3fe^*^i:, ^^"rg^f*?*^ 
[0 16 7] 

(6 9) gftfM£^3 2o#±©ft^i§^^ ft^fttt"^^^*:^ 

[0 16 8] 

(7 0) Bftfflffifc*1-*2oJ!X±©3fe£3lHF-*:, ««©3feWttnT3e#W?- 
[0 16 9] 

(7 1) ##4#tt^£3fe3*3*^&^fc^$S«. 
[0 17 0] 

(72) %^m&^wt%^m**m^t=.\ZT*zfu*jx.>; z- 0 

[0 17 1] 

(7 3) 3fc^4#tt^3BG^3R^&fflV*fc#^&«SSS. 
[0 17 2] 

(74) %^®&^%^m**R^tc.mmmm.. 



3 5 
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[0 17 3] 

(75) ft¥ft&^myb¥m*z^ts^-%&mmm 0 

[0 1 7 4] 

(7 6) yt¥®&^myb¥m*z$timm%mmno 

[0 17 5] 

(7 7) ^itt^^S:^^^^. 
[0 17 6] 

(7 8) yt^m&^myt^m^z&timmo 

[0 17 7] 

[0 17 8] 
[0 17 9] 

[®2] m i <D%ffimiz&ZTi/*ji%*5<Dm<D&mytm*B-tmmm 

o 

[04] 0 5t*-KM-r^^^ 1 tZM 

[0 5] K©-HM$:St-r^^0r*feSc 

[0 6] *%m<DK¥mu(Di&<DmMM*jF?®mm'v&z> 0 

[0 7] ^^©^^MOS^^-ftS^JgM^^-rmBSfil^T^S,, 



3 6 
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[0 8] #3&iJ!©#S*g1B©te©^J6«lc«£, nTI5iS|j^l/>XS:fflv^ 
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